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Fig.1. Age and severity distribution of patients with
influenza- like illness.

2. Wk e — > DiEE, |EME

AV INIYFBRRBIZFTTEEHKRTH 5
Zihb, BEOHENPHLERIhTHhE, %
ZTI0Y — XV DOHPEHER, ZXESIUTEX
H&EDO7HFIHEARKY (Fig. 2), XKD 7H



R, NS, KE, BB EBMHICBIT A4 Y 7Ly FRIEROREICRITTREEROME 97

-
N

N

o

—e— Mean air temperature
—s— Mean vapor pressure /T
10— o Solar radiation

pey
@

)
- =
E N

Mean solar radiation (Mj/m?)

Mean temperature (C) and
Vapor pressure (hPa)
[

Month/Week

Fig.2. Weekly mean temperature, vapor pressure and
solar radiation from 1995,/96 to 2004/05 seasons.

30
——1995~1996
A --0--1996~1997
$ 25 - 1997~1998 H
2 ——1998~1999
= AR —=—1999~2000
2 20 - -
E 5@A\ X
B }71 fo\
B :.é N 7 \
NN
. 5 .
3 51T AATN A A AN :
i ~ 5—“""5 '*A-:-::}Q
s,r’

Month/Week

Fig.3. Weekly mean number of patients transported
with influenza-like illness from 1995/96 to
1999/2000 seasons.
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Fig.4. Weekly mean number of patients transported
with influenza-like illness from 2000/2001 to
2004/2005 seasons.
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Table 1. Classification of seasons by the time of
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LEDO LS BRI SF -V DY - VIZX B
BEORRAEA—BE LT, BIRRBESRER

fransportation peak DHPHEL OHEEE Y - XY BICRE L&
Type Season Time of peak in a season (Table 2).
1 |1995-1996 2000-2001 Withqut a clear peak BV — 2 MO Y — XY TR L HRIH
I |issoosn to9oamo |Pedkinmentyseosn yy s s qmseaipo b . HEY—2
IV | 2001-2002 2004-2005 | Two-peaks in a season HOW Y — 2V TRERAAR L ROFREEHNA
V 19981999 2002-2003 | Large peak in middle of season AHIZFD B, 1999/003 — X ¥ Tidsm/MEx
V_2003-2004 An unclear large peak W L SERAEDOHES AN, BEE—2
R11997/98Y — X v CRIEHTIE, BESEE
A4 T IRABRAEY -2 BAhEd -k BERGAOHBEMRD bhz, ZIEA0D2001/02,
1995/96, 2000/01% —X Y T, Y —o®2 L=, 2004/05% — X ¥ TR FHTIE, BREIm, I
FATNR Y- VHIFICE - FHBRL & KB EBADERCHEERBY 6N, X 5122001/02
1996/97+1999/00 — X T, Mik¥—2oME L -V TRERELLED, HREFIEAD, 2004/05
7o, BATMIRY -V HBPICE—-22DRAR 5N V=2V TIRIFHEIE L BOFRSHEBERAL
1997/98% — XV T, HPE—2BE Lk, 24T iz, K¥—2A1001998/99, 2002/03% — X T
Nz —XroRitegFficv—odiabhn, ¥ SR, REXum, RIESE S AOHEE,
— XV P ROJBEREH ISR ORS B A BN SEHHEMBE L EFRAEOHBANRY 5 i,
7-2001/02& 2004/05% — X ¢, ZIEHEI L L 7=, 1998/99% — X VT FAICRSESRE, PHE
BA VY =XV RRIZKE LY -2 BHEL, SEL, 2002/03% — XY TRAKAHEBLAD
B & R ILEIR 2 BfR A A 5 1 721998/99, 2002/03 FHEEMERD 5Nz, 2003/043 — X ¥ THEEBHR
V=XV T, RK¥—2ME L7, £352003/047 — B, BRI, RESE, BR, 2XOHELE
XV TCRFFICE -2 B3 WHL, ZDHOMERELK BaBOMHEEBALNT.
ARERTHRNE <, &N AHERA32002/03 TIERMRRY -2 BIY — X TRIREE AL
Table 2. Correlation between daily number of patients transported and daily mean weather elements
by seasons from 1995 to 2005
Season 1995/96(2000/01 (1996,/97|1999/00|1997/98(2001/02|2004/05|1998/99|2002/03 | 2003/04
Type I I I I m v v v A A%
Total No. patients 581 1062 923 1241 826 1108 1574 1448 1470 1160
Station pressure (hPa) 01 | 016 | 009 | 001 | 002 | -011 | 001 |-0.19% | -0.09 | 0.06
Sealevel pressure (hPa) 0.1 | -0.16 | -0.09 0.01 0.02 0.1 0.02 | -0.18 | -0.08 0.07
Mean air temperature (°C) -0.1 0.13 | -0.07 0.06 |-0.25%:k |-0.39%k:k | -0.32%k%k |-0.52 sk | -0.44 %3k | -0.3 kst
Maximum air temperature (°C) | -0.11 0.13 -0.04 0 -0.16 [~0.36%% | -0.25%% (-0.52 %3k | ~0.4] sk | 0.3 skesk
Minimum air temperature ("C) | -0.15 | 0.09 | -0.12 | 011 | -0.3%s%|-0.34%% [-0.38%s% |-0.42 %% -0.30%3% | -0.3 %%
Vapor pressure (hPa) -0.11 0.13 0 | 012 | 013 | -0.15 |[-0.273%| -0.3%%| -0.17 0.2
Mean relative humidity (%) | -0.03 0.06 0.07 0.16 | -0.01 0.21 0.1 [ 0.19% | 0.19% 0.14
Minimum relative humidity (%);  0.05 | -0.01 0.07 | 0.18% | -0.04 | 015 | 016 | 018 | 0.18 0.1
Mean wind speed (m/s) 0| 009 | 014 | -01 | -001 | 001 { 011 | 0.01 | 015 | -02%
Cloud cover (1/10) -0.1 0| -017 | 001 | -012 | 0.23% | -0.04 | 0.07 | -0.11 | 0.01
Sunshine duration (h) 0.06 | -0.02 | 003 | -0.06 | 007 |-019%| 0.02 | -0.09 | -0.03 -0.1
Solar radiation (Mj/m?) -0.04 0.11 |[-0.27%%(-0.28%%| 0.04 | -0.09 0.16 | -0.17 | 0.23% | ~0.2%
Precipitation (mm) -0.18 -0.01 -0.09 0.06 0.02 0.02 -0.03 -0.09 -0.06 -0.9
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Table 3. Comparison of weather elements between days with =15 patients and <15 patients

Type Season  Weather element Weather elements (mz=s.d.) P
=15 patients/day <15 patients/day  value
I 1996/97 Mini. temperature (°C) 1.32£1.51 1.99+3.08 *
T  1999/00 Mean temperature (°C) 6.5711.94 5.92+2.86 *
M 1997/98 Mini. temperature (°C) 0.31=%1.76 3.48+3 %
V  1998/99 Mean temperature (°C) 4.384+2.15 8.03+3.05 *
V  2002/03 Mini. temperature (°C) 0.53+2.05 2.79+3.03 % %
V  2002/03 Mean temperature (°C) 4.45%2.02 6.811+2.87 %
I  1996/97 Solar radiation (Mj/m?) 9.092%1.76 11.91+4.7 * %
m 1997/98 Solar radiation (Mj/m?) 12.9214-3.46 10.73%5.72 *
V  1998/99 Solar radiation (Mj/m?) 9,543.89 10.82:5.81 ® %
Vv 2002/03 Solar radiation (Mj/m?) 10.42+3.6 11.97+6.58 IS
V. 2003/04 Solar radiation (Mij/m?) 11£3.21 11.54+5.36 %
IV 2001/02 Vapor pressure (hPa) 5.6510.7 6.06:1.78 %
V  1998/99 Vapor pressure (hPa) 5.43%1.31 6.87+2.44 %%k %
V  2002/03 Vapor pressure (hPa) 5.09+1.27 5.78+1.89 * %
I 1996/97 Precipitaion (mm) 0.17=0.58 1.7714.61 % %k %k
I  1997/98 Precipitaion (mm) 1.12+2.1 3.65+9.69 * % %
IV 2004/05 Precipitaion (mm) 0.111:0.28 1.515.45 % % %
Vv 1998/99 Precipitaion (mm) 2.131+6.15 2.8249.1 *
Vv 2003/04 Precipitaion {(mm) 0.9913.08 2.27+5,58 %ok ok
m 1997/98 Mini. humidity (%) 35.3-£10.13 42,53+15.73 *
Vv 2002/03 Mean humidity (%) 60.569.1 57.9+12.47 *
V  1998/99 Station pressure (hPa) 1012.84+4.51 1045.1+6.62 *

# P<0.05; **, P<0.01; ***, P<0.001

— O PBBEL T LIk B L HEEINE.

2XKBAHEEI21996/97, 1997/98, 2003/04,
1998/99, 2002/03% — X THREEN AN,
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EDOFEOS I VERICEREO Y — s R HEL
7=,
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patients transported in 1998/1999 season. Dotted
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45 7 — 30
: Precipitation (mm)
40 ; ---+-- Number of patients
s 25
.. 35 % 2
E i £
E 30 20 £
s k=1
=S 25 5
©
B 15 %5
S 20 = g
2 | £
> 57 % 10 §
T it & PLHIE S =
s 10f Tk 5
H 1
5
Lo AL o

9271 12016 12131 115 130 2714 91 316 a3
Month/Day
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Fig.10, Influence of daily precipitation on the number
of patients transported in 1999/2000 season.
Dotted line, the number of patients; solid line,
precipitation.
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Fig.13. Number of influenza viruses isolated in Aichi
Prefectural Institute of Public Health from
1995/1996 to 2004,/2005 seasons.

Table 4. Influenza viruses isolated from 1995/96
to 2004/05 seasons in Aichi.

Type Season No.patients Number and percent of viruses  Total of

A(HIN1) B A(H3N2) viruses
I 1995/96 581 51(739) 0 18(26.1) 69
I 2000/01 1062 73(77.7)10(10.6) 11(11.7) 94
0 1996/97 923 12(17.9) 21(31.3) 34(50.7) 67
T 1999/00 1241 55(604) 0 36(39.6) 91
M 1997/98 826 0 1 (0.00)134(99.3) 135
IV 2001/02 1108 39(30.7) 44 (34.6) 44(34.6) 127
IV 2004/05 1574 0 77(65.3) 41(34.7) 118
V  1998/99 1448 0 76(535)66(46.5) 142
V 2002/03 1470 0 12(145) 71(85.5) 83
V 2003/04 1160 0 5 (4.5) 107 (%55) 112

Parenthesis shows percentage.
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Summary

Influence of weather elements on the occurrence of
influenza-like iliness in Nagoya

Chiharu Suto'. Mitsuhiro Kojima'. Akio Mizutani?, Kenji Sakae®

1. Gollege of Bioscience and Biotechnology, Ghubu University
2. Department of Architecture and Design, Nagoya Institute of Technology
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The influence of weather elements on the occurrence of influenza-like illness in the winter seasons
from 1995/1996 to 2004/2005 in Nagoya district was investigated. The data of patients transported by
ambulance were provided from Nagoya Fire Bauer and those of weather elements from Nagoya
Meteorological Agency. The results were as follows;

1) The age distribution of the patients showed three peaks; below 4, from 20 to 29, and over 60 years old.

2) The time of peak transportation varied largely by the seasons. Hence, the seasons were classified into
5 types; seasons without a clear peak (1995/96, 2000/01), seasons with an early peak (1996/97,
1999/00), season with a late peak (1997/98), seasons with two peaks (2001/02, 2004/05), and seasons
with a large peak (1998/99, 2002/03, 2003/04).

3) The number of patients peaked during the periods of daily mean temperature below 8 centigrade,
daily mean vapor pressure below 6hPa, and daily solar radiation below 15Mj/m?

4) The daily number of patients showed significant negative correlations with mean-, minimum-, and
maximum temperatures, and solar radiation, while a positive correlation with relative humidity in the
seasons with two peaks and a large peak.

5) Precipitation seemed to influence or alter the occurrence of influenza-like illness in some seasons.

6) The seasons without a clear peak were predominated with type A (H1N1) influenza virus, whereas the
seasons with a large peak and two peaks were coprevailed with type A (H3N2) and B influenza viruses.

These results suggested the importance of weather elements, such as temperature, vapor pressure, pre-
cipitation and solar radiation on the occurrence of influenzalike illness, in addition to influenza virus
variants prevailing,




